Abstract. We present a detailed study of the total pp cross section for scalar Higgs production to next-to-nextto-leading order in αs at LHC energies, and of the pp cross section at the Tevatron, combining an implementation of the solutions of the parton evolution equations at the three-loop order with the corresponding hard scatterings, evaluated at the same perturbative order. Our solutions of the DGLAP equations are implemented directly in x-space and allow for the study of the dependence of the results on the factorization (µ F ) and renormalization scales (µ R ) typical of a given process, together with the stability of the perturbative expansion. The input sets for the parton evolutions are those given by Martin, Roberts, Stirling and Thorne and by Alekhin. Results for K-factors are also presented. The NNLO corrections can be quite sizeable at typical collider energies. The stability region of the perturbative expansion is found when µ R > m H ∼ µ F .
Introduction
The validity of the mechanism of mass generation in the standard model will be tested at the new collider, the LHC. For this we require precision studies in the Higgs sector to confirm its existence. This program involves a rather complex analysis of the QCD backgrounds with the corresponding radiative corrections fully taken into account. Studies of these corrections for specific processes have been performed by various groups, to an accuracy which has reached the next-to-next-to-leading order (NNLO) level in α s , the QCD coupling constant. The quantification of the impact of these corrections requires the determination of the hard scattering partonic cross sections up to order α 3 s , together with the DGLAP kernels controlling the evolution of the parton distributions determined at the same perturbative order. Therefore, the study of the evolution of the parton distributions, using the three-loop results on the anomalous dimensions [1] , is critical for the success of this program. Originally NNLO predictions for some particular processes such as total cross sections [2] have been obtained using the approximate expressions for these kernels [3] . The completion of the exact computation of the NNLO DGLAP kernels motivates more detailed studies of the same observables based on these exact kernels and the a e-mail: alessandro.cafarella@le.infn.it b e-mail: claudio.coriano@le.infn.it c e-mail: marco.guzzi@le.infn.it d e-mail: smith@insti.physics.sunysb.edu investigation of the factorization (µ F ) and renormalization (µ R ) scale dependences of the result, which are still missing. In this work we are going to reanalyze these issues from a broader perspective. Our analysis is here exemplified in the case of the total cross sections at the LHC (pp) and at the Tevatron (pp) for Higgs production using the hard scatterings computed in [2] and their dependence on the factorization and renormalization scales. Our study is based on the exact and well defined NNLO computations of the hard scatterings for this process and we have not taken into account any threshold resummation since this involves further approximations. These effects have been considered in [4] . The DGLAP equation is solved directly in x-space using a method which is briefly illustrated below and which is accurate up to order α 2 s . Our input distributions at a small scale will be specified below. We also analyze the corresponding K-factors and the region of stability of the perturbative expansion by studying their variation under changes in all the relevant scales. It is shown that the NNLO corrections are sizeable while the region of reduced scale dependence is near the value µ F = m H with µ R around the same value but slightly higher.
Higgs production at LHC
The Higgs field, being responsible for the mechanism of mass generation, can be radiated off by any massive state and its coupling is proportional to the mass of the same state. At the LHC one of the golden plated modes to search for the Higgs is its production via the mechanism of gluon fusion. The leading order contribution is shown in Fig. 1 which shows that dependence of the amplitude is through the quark loop. Most of the contribution comes from the top quark, since this is the heaviest quark and has the largest coupling to the Higgs field. NLO and NNLO corrections have been computed in the last few years by various groups [5], [6] . A typical NLO correction is shown in Fig. 2 . In the infinite mass limit of the quark mass in the loop (see [7] for a review), an effective description of the process is obtained in leading order by the Lagrangian density
being the contribution of N H heavy fermion loops to the QCD beta function. This effective Lagrangian can be used to compute the radiative corrections in the gluon sector. A discussion of the NNLO approach to the computation of the gluon fusion contributions to Higgs production has been presented in [2] , to which we refer for more details. We recall that in this paper the authors presented a study for both scalar and pseudoscalar Higgs production, the pseudoscalar appearing in two-Higgs doublets models. The diagonalization of the mass matrix for the Higgs at the minimum introduces scalar and pseudoscalar interactions between the various Higgs and the quarks, as shown from the structure of the operator O 2 below in (3). In the large topquark mass limit the Feynman rules for scalar Higgs production (H) can be derived from the effective Lagrangian density [8] [9] [10] , 
where Φ H (x) and Φ A (x) represent the scalar and pseudoscalar fields respectively and n f denotes the number of light flavors. G µν a is the field strength of QCD and the quark fields are denoted by q i . We refer the reader to [2] for further details.
Using the effective Lagrangian one can calculate the total cross section of the reaction
where H 1 and H 2 denote the incoming hadrons and X represents an inclusive hadronic state and B denotes the scalar or the pseudoscalar particle produced in the reaction. The total cross section is given by
where the factor 1/(N 2 − 1) is due to the average over color. The parton distributions f a (y, µ 2 ) (a, b = q,q, g) depend on the mass factorization/renormalization scale µ. ∆ ab,B denotes the partonic hard scattering coefficient computed with NNLO accuracy.
The NNLO evolution
We summarize the main features of the NNLO DGLAP evolution. As usual we introduce singlet (+) and nonsinglet (−) parton distributions
whose evolution is determined by the corresponding equations:
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